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DRIVING DEVICE FOR ROBOT CLEANER 
REFERENCE TO RELATED APPLICATION 

This application claims priority to copending Korean Patent Application No. 2003- 
43244 filed on June 30, 2003, in the Korean Intellectual Property Office, the disclosure of 
5 which is incorporated herein by reference in its entirety 
Field Of The Invention 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is related to copending Korean patent Application Nos. 10-2003- 

0007426, filed February 6, 2003; 10-2003-0013961, filed March 6, 2003; 10-2003-0029242, 
10 filed May 9, 2003; and 10-2003-0050904, filed July 24, 2003, whose disclosures are entirely 

incorporated herein by reference. 

FIELD OF THE INVENTION 

The present invention relates to a driving device for a robot cleaner, and more 

particularly, to a driving device for a robot cleaner having a shock-absorbing unit, which 
15 allows the robot cleaner to smoothly go over an obstacle such as a carpet or a doorsill during 

a cleaning. 

BACKGROUND OF THE INVENTION 

Despite frequent uses of a vacuum cleaner in household affairs, vacuum cleaning 
remains exhausting housework because a user has to directly manipulate the vacuum cleaner 
20 for a variety of cleanings. In order to solve that problem, a robot cleaner was developed so 
that the robot cleaner was capable of traveling and automatically cleaning without 
manipulation by an external device. Recently, in addition to that function, a robot cleaner 
was developed to indulge the functions of sterilizing bacteria and purifying air at home. 

FIG. 1 is a perspective view showing a conventional robot cleaner in which a cover is 
25 removed. 



Referring to FIG. 1, a robot cleaner 10 includes a suction part 11 disposed on a body 
10a, a sensor part 12, a front camera 13, an upper camera 14, a driving device 15, a 
transmitting/receiving part 1 7, a controller 1 8, and a battery 1 9. The suction part 1 1 is 
disposed on the body 10a to draw in dust-ladened air from a cleaning surface opposing 
5 thereto. The suction part 1 1 has a well-known construction, for example, the suction part 1 1 
includes a suction motor (not shown) and a dust-collecting chamber for collecting dust which 
is drawn-in by the suction motor through a suction port or a suction pipe opposed to the 
cleaning surface. The sensor part 12 includes an obstacle sensor 12a arranged along a 
circumference of a body of the sensor part 12 at a predetermined interval to transmit signals 

10 to the outside and receive a reflected signal, and, a traveling distance sensor 12b measuring a 
traveling distance of the robot cleaner 10. The front camera 13 is disposed on the body 10a 
to photograph front images and output the photographed images to the controller 18. The 
upper camera 14 is disposed on the body 10a to photograph the upward images and output the 
photographed images to the controller 18. The front and upper cameras 13, 14 are optional. 

15 The driving device 15 includes two driven wheels 15a and 15b disposed at both front sides, 
two driving wheels 15c and 15d disposed at both rear sides, motors 15e and 15f rotationally 
driving the two rear driving wheels 15c and 15d, respectively, and a timing belt 15g 
transmitting a driving force from the two rear driving wheels 15c and 15d to the two front 
driven wheels 15a and 15b. The driving device 15 rotates the respective motors 15e and 15f 

20 independently in clockwise/counter-clockwise directions in accordance with a control signal 
of the controller 18. The change of the direction of the robot cleaner is made by rotating the 
motors 15e and 15f at different RPMs. 

The controller 18 processes the signals received by the transmitting/receiving part 17 
and controls the respective components accordingly. The robot cleaner 10 may further 

25 comprise a key input apparatus (not shown). In this case, the key input apparatus (not 



shown) may be formed in the body 10a and includes a plurality of keys for manipulating a 
function setting of the robot cleaner 10, and, the controller 18 processes a key signal inputted 
through the key input apparatus (not shown). 

The battery 19 is disposed on the body 10a and is recharged with power through a 
5 battery recharging power terminal (not shown) disposed outside the body 10a, and is 
connected and disconnected to and from an external recharging apparatus (not shown). 

The robot cleaner 120 transmits the images photographed by the front and the upper 
cameras 13 and 14 to the outside, wirelessly. The robot cleaner 120 operates according to the 
control signal received from the outside. 
10 When the driving device 15 rotates the respective motors 15e and 15f in the same 

direction, the two driving wheels 15c and 15d and the two driven wheels 15a and 15b are 
rotated in the same direction, thus moving a cleaner body 100 in a linear direction. 

When the motors 15e and 15f are rotated in different directions, the two driving 
wheels 15c and 15d and the two driven wheels 15a and 15b are rotated in opposite directions, 
15 which also moves the cleaner body 100 in a rotating direction. When an obstacle such as a 
doorsill or a carpet is in front of the robot cleaner 10, the driving device 15 of the 
conventional robot cleaner 10 rotates the two driving wheels 15c and 15d and the two driven 
wheels 15a and 15b in different directions to avoid the obstacle. However, sometimes, the 
user wants the robot cleaner 10 to go over the obstacle and to clean a place over the obstacle, 
20 but the conventional robot cleaner was not able to do so because it normally veers away upon 
sensing the obstacle ahead. If the user pulls the robot cleaner 10 over the obstacle, noises 
occur and shock frequently occurs, causing the durability of the robot cleaner to deteriorate. 

Thus, a heretofore unaddressed need exists in the industry to address the 
aforementioned deficiencies and inadequacies. 

25 
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SUMMARY OF THE INVENTION 

The present invention addresses the above problems in the related art. An aspect of 
the present invention provides a robot cleaner with a driving device that allows the robot 
cleaner to smoothly go over an obstacle such as a carpet or a doorsill. Another aspect of the 
5 present invention provides a robot cleaner traveling smoothly across a cleaning area without 
making a noise by absorbing shock occurring when the robot cleaner goes over the obstacle. 

The above aspects are achieved by providing a driving device of a robot cleaner 
comprising a robot cleaner body, a pair of motors disposed in the robot cleaner body which 
are driven by respective power supplies, a pair of driving wheels rotated by the pair of motors, 

10 and a pair of driven wheels following the pair of driving wheels. The driving device further 
includes a driving force transmitting means which causes the driving wheels and the driven 
wheels to move in association with each other, a frame unit disposed in the robot cleaner 
body to support the pair of driving wheels and the pair of driven wheels, and a shock- 
absorbing unit disposed in the frame unit to absorb shock occurring from a cleaning surface. 

15 In one embodiment, the driving force transmitting means is a timing belt and the frame unit is 
provided with motor covers, each motor cover extended from the frame unit in an axial 
direction of the motor. 

The shock-absorbing unit includes an upper supporting member, a lower supporting 
member corresponding to the upper supporting member, an elastic member disposed between 

20 the upper supporting member and the lower supporting member, and a unit shaft penetrating 
through the upper supporting member, the elastic member, and the lower supporting member. 

In another embodiment, the elastic member is a coil spring and the frame unit 
comprises an upper cover, a first lower cover disposed at the upper cover, and a second lower 
cover connected to the first lower cover and disposed at the upper cover. The upper cover 

25 may further comprise a supporting member for supporting the shock-absorbing unit and an 



opening formed in the supporting member. Also, the first lower cover includes a protrusion 
formed in a side thereof, and, the upper cover has a recess formed therein to allow the 
protrusion to pivot therein about an axis of the driving wheels. The recess may be shaped in 
an arc. 

5 In yet another embodiment, the upper cover is securely disposed at the robot cleaner 

body and the shock-absorbing unit is disposed between the upper cover and the first and the 
second lower cover. The shock-absorbing unit pivots about the axis of the driving wheels 
together with the driven wheels according to a condition of the cleaning surface. 

In another embodiment, the motors are directly connected to the driving wheels 
10 which move the robot cleaner body and the driving wheels, and the driven wheels have saw- 
serrated outer circumferences. 

Other systems, methods, features, and advantages of the present invention will be or 
become apparent to one with skill in the art upon examination of the following drawings and 
detailed description. It is intended that all such additional systems, methods, features, and 
15 advantages be included within this description, be within the scope of the present invention, 
and be protected by the accompanying claims. 
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BRIEF DESCRIPTION OF THE DRAWING FIGURES 

The above aspects and other features of the present invention will be described in 
greater detail with reference to the accompanying drawings. The components in the 
drawings are not necessarily to scale, emphasis instead being placed upon clearly illustrating 
5 the principles of the present invention. Moreover, in the drawings, like reference numerals 
designate corresponding parts throughout the several views. 

FIG. 1 is a drawing showing a perspective view of a conventional robot cleaner in 
which a cover is removed; 

FIG. 2 is a drawing showing a perspective view of a driving device of a robot cleaner 
10 according to an embodiment of the present invention; 

FIG. 3 is a drawing showing an exploded perspective view of the driving device of 
the robot cleaner according to the embodiment of the present invention; and 

FIG. 4 is a drawing showing a side elevation view of the driving device of the robot 
cleaner according to the present invention. 

15 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Hereinafter, the present invention will be described in more detail with reference to 
the accompanying drawings. 

The robot cleaner 100 with the driving device according to the present invention has 
5 the same construction as the general robot cleaner 10 shown in FIG. 1. The robot cleaner 
100 includes a suction part 11 disposed on a body 10a, a sensor part 12, a front camera 13, an 
upper camera 14, a driving device 15, a transmitting/receiving part 17, a controller 18, and a 
battery 19. Since the construction and operation of the robot cleaner 100 is similar to those 
of the robot cleaner 10 of FIG. 1, descriptions thereof are omitted. 

10 Referring to FIGS. 2 and 3, the driving device of the robot cleaner 100 includes a 

robot cleaner body 101, a pair of motors 140, a pair of driving wheels 110, a pair of driven 
wheels 120, driving force transmitting means 130, a frame unit 170, and a shock-absorbing 
unit 150. The pair of driving wheels 110 support the robot cleaner body 101 with respect to 
a cleaning surface, and, the pair of motors 140 are secured to the robot cleaner body 101 and 

15 are rotated in a clockwise direction or a counter-clockwise direction, independently, by a 
power supply. Also, driving axes 111 are coaxial ly connected to the pair of motors 140 and 
are rotated in a clockwise direction or a counter-clockwise direction by the rotation of the pair 
of motors 140. The driving axes 111 protrude from the driving wheels 110 and are 
connected to driving pulleys 113 at their respective ends. 

20 The pair of driven wheels 120 are connected to the robot cleaner body 101 through 

driven axes 121. Each driven wheel 120 is rotated in association with the driving wheel 110 
and is disposed at a same side thereof. The driven axes 121 also protrude from the driven 
wheels 120 to the outside and are connected to the driven pulleys 123. 

The driving force transmitting means 130 transmits a driving force which is 

25 transmitted from the pair of motors 140 to the pair of driving wheels 110, to the driven 



wheels 120. The driving force transmitting means 130 includes a timing belt disposed on 
the driving wheels 110 and the driven wheels 120. The timing belt connects the driving 
wheels 110 and the driven wheels 120 via the pulleys 113 and 123, wherein the axes 111 and 
121 do not protrude from the driving wheels 110 and the driven wheels 120 to the outside, 
5 and are connected to the pulleys 113 and 123. Also, the timing belt may be directly 
disposed on the exposed parts of the axes 111 and 121 without using the pulleys 113 and 123, 
and in such a case, a separation preventing means (not shown) is further provided to prevent 
the timing belt from separating from the axis 111 and 121. 

The frame unit 170 includes an upper cover 171, a first lower cover 175 disposed at 

10 the upper cover 171, and a second lower cover 173 connected to the first lower cover 175 and 
disposed at the upper cover 171. The frame unit 170 supports the driving wheels 110 and 
the driven wheels 120 and is disposed in the robot cleaner body 101. The upper cover 171 is 
provided with a motor cover 177 extending from the upper cover 171 along an axial direction 
of the motor 140 and covering over the external circumference of the motor 140. The frame 

15 unit 170 may be made of a light-weight material such as a plastic. The upper cover 171 is 
provided also with a supporting member 160 for supporting the shock-absorbing unit 150. 
The supporting member 160 has an opening 161 formed therein. The shock-absorbing unit 
150 is secured to the upper cover 171 of the frame unit 170 and absorbs the shock. The first 
lower cover 175 has a protrusion 133 formed in one side surface thereof. The upper cover 

20 171 has a recess 135 to allow the protrusion 133 to pivot therein about the axis of the driving 
wheels 110. The recess 135 corresponds to the protrusion 133 and is shaped in an arc. 

Accordingly, when an obstacle lies in front of the robot cleaner 100, the first lower 
cover 175 and the second lower cover 173 pivot about the axis 111 of the driving wheel 110 
together with the driven wheels 120. The pivotal movement of the driven wheel 120 is 

25 confined to a depth of the recess 135 of the upper cover 171. The upper cover 171 is 



secured to the robot cleaner body 101. The shock-absorbing unit 150 is disposed between 
the upper cover 171 and the first and the second lower covers 175 and 173. 

When the obstacle lies in front of the robot cleaner 100, the driven wheels 120 pivot 
upwardly about the axis 111 of the driving wheels 110, and, due to the upward movement of 
5 the driven wheels 120, the shock-absorbing unit 150 performs the shock-absorbing function. 
As the robot cleaner 100 goes over the obstacle, the driven wheels 120 move downwardly to 
a cleaning surface opposing thereto. Accordingly, the shock-absorbing unit 150 absorbs 
noise and shock which occur by the robot cleaner 100 landing on the cleaning surface. 

The motors 140 are directly connected to the driving wheels 110 for moving the 

10 robot cleaner body 101. Instead of the driving motors 140 employed herein, motors having 
gear pulleys can be used. 

The driving wheels 110 and the driven wheels 120 have saw-serrated outer 
circumferences, so that when the robot cleaner 100 bumps into the obstacle, or when the 
robot cleaner 100 contacts with the cleaning surface, a contact force increases, and the robot 

15 cleaner 100 moves over the obstacle or runs on the cleaning surface stably without a slip. 

FIG. 4 is a side view showing the main parts of the driving device of the robot 
cleaner 100 according to a preferred embodiment of the present invention. Hereinafter, the 
shock-absorbing unit 150 is described with reference to FIG. 4. The shock-absorbing unit 
150 is disposed in the frame unit 170 to absorb the shock occurring when the robot cleaner 

20 100 collides with the cleaning surface. The shock-absorbing unit 150 includes an upper 
supporting member 153, a lower supporting member 155 corresponding to the upper 
supporting member 153, an elastic member 151 disposed between the upper supporting 
member 153 and the lower supporting member 155. A unit shaft 157 penetrates through the 
elastic member 151, the upper supporting member 153, and the lower supporting member 

25 155. In another embodiment, the elastic member 151 is a coil spring. 



Following, is a description of the operation of the driving device 100 of the robot 
cleaner 100 with the shock-absorbing unit 150 constructed as above. As shown in FIGS. 2 
through 4, when the driving device 200 drives the pair of motors 140 in the same direction, 
the driving wheels 110 rotate in the same direction, and accordingly, the driven wheels 110 
5 receive the driving force through the timing belts 130. As a result, the robot cleaner body 
101 moves to desired locations by advancing or retreating. 

When the pair of motors 140 are driven in different directions, the driving wheels are 
rotated in different directions. In the same manner as above, the driven wheels 120 
receiving the driving force through the timing belts 130, follow the driving wheels 110 to 
10 rotate the robot cleaner body 101 . If an obstacle such as a doorsill or carpet is in front of the 
robot cleaner 100, the driven wheels 120 pivot upwardly about the driving axis 111 of the 
driving wheels 110, and the shock-absorbing unit 150 performs the shock-absorbing function. 
As the robot cleaner 100 goes over the obstacle, the driven wheels 120 pivot downwardly to 
the opposing cleaning surface so that the shock-absorbing unit 150 absorbs the noise and the 
15 shock which occur by the landing of the robot cleaner 100 on the cleaning surface. 

The first lower cover 175 and the second lower cover 173 support the movements of 
the driven wheels 120, and the shock-absorbing unit 150 disposed in the frame unit 170. 

The driven wheels 120 move upwardly or downwardly together with the first lower 
cover 175 and the second lower cover 173 thereby allowing the robot cleaner 100 to go over 
20 the obstacle smoothly. Also, since the shock is absorbed, the robot cleaner 100 goes over 
the obstacle smoothly, which causes the noise and the shock to be reduced. 

As described above, when the obstacle such as a carpet or a doorsill is placed in front 
of the robot cleaner 100, since the driving device 200 allows the robot cleaner 100 to go over 
the obstacle smoothly, and as the noise and shock are absorbed, a user is less inconvenienced. 
25 The foregoing embodiment and advantages are merely exemplary and are not to be 



construed as limiting the present invention. The description of the present invention is 
intended to be illustrative, and not to limit the scope of the claims. Many alternatives, 
modifications, and variations will be apparent to those skilled in the art. In the claims, means- 
plus-function clauses are intended to cover the structures described herein as performing the 
5 recited function and not only structural equivalents but also equivalent structures. 
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